The quality of an epenthetic vowel in a particular language may vary depending on segmental and prosodic factors, such as the quality of the surrounding consonants, the quality of other vowels in the word, and the position of the epenthetic vowel within the word. This last factor has received little attention in the literature. I have identified a number of cases in Italian in which the quality of the inserted vowel is determined by its position within the word. Through an in-depth study of loan word integration we see that the choice of the inserted vowel is influenced not only by phonology, but by phonetics and morphology as well.
Introduction
An epenthetic vowel is a vowel inserted into a phonological environment to repair a marked or illegal structure. The epenthetic vowel in a given language is usually assumed to be a default vowel, defined as the unmarked or perceptually least salient vowel. Recently, this assumption has been examined more closely, and a much richer picture emerges: epenthetic vowel quality varies widely both within a single language as well as cross-linguistically.
I have identified a number of cases in Italian in which the quality of the epenthetic vowel is determined not only by segmental factors (copy vowel, default vowel, quality of nearby vowels and/or consonants), but by the position of the epenthetic vowel within the word (word-final, non-word-final). 1 I propose the following for Italian:
(1) Epenthetic vowel quality in Italian:
a. The epenthetic vowel used in non-word-final position is the default vowel, [i] .
b. The quality of the inserted vowel in word-final position is influenced by phonetics and morphology, and is not [i] .
By studying the integration of consonant-final loan words, which undergo final vowel epenthesis in Italian, a richer picture of the interaction among the various components of grammar emerges.
In this article I analyze data from many varieties of Italian, including standard Italian, regional varieties of Italian, American varieties of Italian, and Old Italian; relevant data from Italian dialects support the analysis. The paper is organized as follows. In §2 I briefly review the literature on epenthetic vowel quality. In §3 I discuss cases of epenthesis in non-word-final position in Italian. In §4, word-final non-etymological vowels are discussed: final [e] is argued to be part of the release of the word-final consonant ( §4.1); final [o] /[a]/[e]-insertion is an example of morphological integration ( §4.2); [o]-epenthesis is used when a morphologically neutral vowel is needed ( §4.3). This last point is supported by data involving compounding and affixation ( §5).
Epenthetic vowel quality
It has often been assumed that the epenthetic vowel in a particular language is either a copy vowel, an unmarked vowel, or a non-salient «default» vowel; however, this is not always the case (Kitto & de Lacy 1999 , Lombardi ms, Rose & Demuth 2006 , Uffmann 2006 . Highly marked vowels, such as front rounded vowels, can be the epenthetic vowel in some languages (Hume & Bromberg 2005) . Hume & Bromberg (2005: 3) claim that the epenthetic vowel in any given language is «the vowel with the lowest information content»; hence, «unmarked» vowels (like schwa) as well as «marked» vowels (like front rounded vowels) can be epenthetic vowels in different languages. There is also much variation in the realization of the quality of the epenthetic vowel within a given language. Variation in epenthetic vowel qual-ity is determined by many factors, including the quality of nearby vowels and/or consonants (Kitto & de Lacy 1999 , Uffmann 2004 .
Many languages have more than one epenthetic vowel. For example, Fula has two epenthetic vowels: [i] and [u] (Paradis 1992) ; Pijin epenthetic vowels include copy vowels, [i] , and [e] (Avram 2010) . Steriade (1995: 138) argues that if a language has two epenthetic vowels, the choice between them may be lexically determined.
In the following paragraphs we see that Italian, like Fula and Pijin, has more than one epenthetic vowel: the default vowel [i] , the marked vowel [o] , and a central vowel which displays great intra-and inter-speaker variation.
Non-final epenthetic vowels in Italian
In Italian, the epenthetic vowel most commonly used to satisfy phonotactic constraints in non-word-final position is [i] . (The epenthetic vowels in the examples below are underlined.)
The vowel most often identified as the non-final epenthetic vowel in Italian is [i] . Prosthetic [i] has been used before word-initial /s/ + consonant clusters since the 13 th century (istamane 'this morning'), although today the use of [i] in these contexts is limited to literary forms of the language and formal spoken Italian (in [i]Svizzera 'in Switzerland') (Renzi 1993 : 222, Maiden 1995 ' Maiden 1995: 47) , as well as sporadically in other contexts ([(i)ddío] 'God ' Rohlfs 1966: 203) . (See also Sampson 2010.) Word-medially, [i] was used as the epenthetic vowel in Old Italian: Latin asthma > asima 'asthma' (Renzi 1993: 222 (Menarini 1939: 155) . 2 Renzi (1993: 222) reports two other epenthetic vowels sporadically used in the history of Italian: [a] and [e] . In Old Italian, epenthetic [e] was occasionally used word-medially (cif(e)ra 'digit'), and epenthetic [a] is rarely attested before wordinitial r: (a)rricordare 'to remember'. (See also Sampson 2010.) Another type of epenthetic vowel not discussed in the literature on Italian is a copy vowel. 3 We find copy vowels used in the integration of English loans in American varieties of Italian. In the data below we see that the epenthetic vowel used word-internally is a copy of the preceding vowel (if there is one) or of the following vowel. 4 2. I report the quality of the stressed mid vowels of loanwords as lax (Kenstowicz 2010) , although the tenseness may vary. 3. Copy vowels are well-known in other Romance languages, such as Sardinian. For example, Jones (1997: 376) 
Paragogic vowels in Italian
We now turn to the main topic of this article: word-final epenthesis with consonant-final loan words. While most consonant-final loans in standard Italian today are integrated without a final vowel (Dardano 1986 , Klajn 1972 , Savard 2007 ), a paragogic vowel may be inserted since «[t]he native lexicon of Italian is characterized by the nearly total absence of consonant ending words» (Passino 2005: 1) . The use of a final epenthetic vowel in this context is most common in older varieties of Italian (Renzi 1993: 222; Rohlfs 1966: 467-468) , varieties of Italian spoken abroad (Repetti 2006 (Repetti , 2009 , «regional and diastratically low varieties of Italian» (Passino 2005: 108) , especially those spoken in Tuscany and Rome (Dressler & Thornton 1996: 8 (Menarini 1939: 155) , picnic [pikiníkko] (Seneca 1927: 43) , socks [sákisi] (Menarini 1939: 157) , tips [típisi] (Menarini 1939: 157) , sleep [silíppi] (Menarini 1939: 155) , clams [klɛḿisi] (Menarini 1939: 155 (Bertinetto 1985 , Hurch & Tonelli 1982 , Klajn 1972 
Phonetic characteristics of paragogic [e]
Recent research has focused on the phonetic characteristics of epenthetic vowels. Epenthetic vowels are often assumed to be phonetically identical to lexical vowels, and some studies have shown that this is in fact the case. For example, Kim & Kochetov (2011) conclude that the epenthetic vowel used in loanwords in Korean is identical in spectral and durational properties to native high vowels. However, this is not always the case. Gouskova & Hall (2009) (2 men and 3 women) who were born and educated in Italy; 4 of the 5 currently live in the United States. Two are from Tuscany, the others are from Campania, Sicily, and Piedmont. The experiment involved three short tasks. The first task involved reading a phrase consisting of a determiner + noun in Italian and providing the plural form of the noun. The informant was instructed to read the prompt out loud and to provide the plural form of the noun. The test consisted of 25 words, of which 4 were wellknown consonant-final loans (tram, stop, quiz, computer) , 11 were [e]-final lexical items, and the rest were fillers. The second task involved reading 11 sentences in Italian. In each sentence, a function word was missing, and the informant was asked to select the correct function word from a choice of two. Five of the 11 sentences contained a wellestablished consonant-final loanword (jazz, rock, blitz, help, spot) followed by another word beginning with a stop consonant, and three had an [e]-final noun followed by a word-initial stop consonant. The comparison of the consonant-final loans with native nouns ending in a lexical [e] yielded surprising results. As expected, most consonant-final loans were pronounced without a paragogic vowel (in other words, consonant-final loans were pronounced with a final consonant). However, some were pronounced with a post-consonantal vocalic element. The surprising finding is that the spectral properties and duration of the post-consonantal vocalic element were not similar to the spectral properties and duration of final lexical [e] . The results show great intra-and inter-speaker variation in the quality of the paragogic vocalic element, but not in the quality of the lexical vowels.
The figure in (7) shows the formant chart for lexical and paragogic vowels for one speaker (speaker 3, female). The stressed lexical vowels are indicated as white vowels in black circles, and the unstressed lexical vowels are indicated as black vowels in white circles. The final epenthetic vocalic elements are indicated as stars, with the average indicated as a gray «v». We can clearly see that the inserted vowel is close to (but not identical to) unstressed lexical [e]. For some speakers, such as speaker 2 (female), the inserted vowel is more central; however, it does not bear any rounding, so it is perceptually closest to [e] . In the table in (9), we see the duration of unstressed final mid vowels averaged for all speakers. Th e first column shows the duration of the lexical vowels, and the right column indicates the duration of the inserted vocalic elements. Clearly, the inserted vowel is much shorter than the lexical vowel. 8 (9) mid-vowel duration in unstressed final position: lexical vowels and inserted vowels
The results of this experiment confirm the wide range of variation in the pronunciation of words ending in a consonant: most speakers had no vocalic element in While the purpose of this paper is to examine the quality of epenthetic vowels in Italian, it is natural to question why an epenthetic vowel is needed in the first place. I propose that the vocalic element realized in word-final post-consonantal position, with all of the phonetic variation noted above, is produced as part of the release of the word-final consonant. Henderson & Repp (1982: 80) identify five categories of consonant release: a consonant can be unreleased, silently released, inaudibly released, weakly released, or strongly released. The word-final consonants in the cases that I studied clearly cover all categories. In some cases there was no release at all, while in others the final consonant was released but with no vowel formants visible. The more relevant cases involved consonantal release followed by a vowel of short duration with schwa-like formants, and consonantal release followed by a full vowel with stable formants and duration comparable to a lexical vowel. Therefore, the impressionistic descriptions of consonant-final loans as ending in [ ə ] and [ə] can be interpreted as words ending in a released consonant followed by a central schwa-like vowel, while the descriptions of the paragogic vowel as [e] can be interpreted as words ending in a released consonant followed by a full vowel similar to [e] .
I follow Hudson (2001) who, arguing against a syllable-based analysis of Amharic epenthesis, proposes a «release» account of epenthesis: «epenthesis may be understood as making consonant release possible in the absence of a following vowel» (Hudson 2001: 70 ; see also Hudson 1995) . The vocalic element following consonant-final loans in Italian is actually the result of the release of the consonant. 9
Phonological analysis of paragogic [e]
What is the phonological status of the final vocalic element realized with consonant-final loans? I propose that, in the cases I studied, this vocalic element does not play a phonological role. 10 I base this proposal on two observations. First, there is great variation in the phonetic realization of the final vowel. Further support for the non-phonological role of the epenthetic vowel comes from the fact that, in some varieties of Italian, it does not participate in stress assignment processes. It is very common cross-linguistically for epenthetic vowels to be invisible to stress assignment (Alderete 1999 , Broselow 1999 , Hagstrom 1997 . The same phenomenon is attested here. In Italian, stress usually falls on one of the last three syllables of a word, but antepenultimate stress is blocked if the penultimate syllable is heavy: *[ká.pit.ta]. However, Rohlfs (1966: 467) reports the popular pronunciation lápisse (< lápis) 'pencil' with antepenultimate stress, a heavy penult, and a final epenthetic vowel. 11 It is well-known that phonologically active «epenthetic» vowels are different from «intrusive» or «excrescent» vowels (phonologically invisible) (see Hall 2006 Hall , 2011 for an overview). The latter «are noticeably phonetically weaker than other vowels… are short in duration and centralized in quality… may have a quality not present in the language's lexical vowel system» (Hall 2011 (Hall : 1584 . I propose that the word-final post-consonantal vowel described here for Italian is a kind of phonologically inert excrescent vowel.
There are some differences between what has been described in the literature as excrescent vowels and the word-final post-consonantal vowels in Italian. First, excrescent vowels are found in inter-consonantal position, while in Italian they are word-final. Second, excrescent vowels are the result of the retiming of consonant gestures, while the Italian vowels are the result of a different phonetic process: consonant release.
For the participants in the experiment described above, the post-consonantal vocalic element does not appear to play a phonological role. However, we can assume that for some Italian speakers, paragogic [e] is part of the phonological representation of the word. 12 We know that historically with some well-integrated loans, paragogic [e] was phonologized. For example, the English word punch ('drink'), first attested in Italian with this spelling in 1813 (Cortelazzo & Zolli 1979 -1988 , has become integrated as ponce [pɔńt∫e] with a final lexical vowel reflected in the spelling of the word (Dressler & Thornton 1996: 9 15 It is important to note in this context that invariable nouns form the most productive class of nouns in Italian today (D'Achille & Thornton 2003 , Dressler & Thornton 1996 . This seems the most likely morphological analysis of consonant-final loans with epenthetic [e], since nouns like [tramme] are, in fact, always invariable (Dressler & Thornton 1996: 8) .
The second possibility is that loans ending in epenthetic [e] are part of a class of nouns which uses an [e] suffix in the singular and an [i] Thornton (2003) report that the inflection class containing the e/i set of suffixes is not productive in Italian today. (However, see §4.2 for a discussion of this type of epenthesis in older varieties of Italian and American Italian.) I propose that the morphological classification of nouns like tram varies from speaker to speaker: this word may belong to the class of invariable consonant-final nouns or invariable e-final nouns.
13. This example is from the sonnet «Il test» by Silvia Golini (www.sonetto.org). Thanks to one of the reviewers for bringing this to my attention. 14. Dressler & Thornton (1996: 7-8) Thornton 2003 , Dressler & Thornton 1996 .
Word-final [o]/[a]/[e] epenthesis
In earlier varieties of Italian as well as American varieties of Italian, word-final consonants are not tolerated, so a vowel is epenthesized word-finally with consonant-final loans. The quality of the vowel used with nouns varies depending, in part, on the gender of the noun. 16 16. Dressler & Thornton (1996: 22) and Thornton (2001) claim that gender determines inflection class assignment. 17. See Harris (1991 Harris ( , 1992 for a discussion of word markers in Spanish, and Acquaviva (2009) In these cases the need for a final vowel is both phonologically and morphologically motivated, but the choice of the vowel is determined by the morphology. The final vowel represents a morpheme that allows the loan to be incorporated into a particular inflection class. In the next section, we see another type of word-final epenthesis process that, I argue, is influenced by morphology.
Word-final [o] epenthesis
Quite strikingly, we find the use of final epenthetic [o] in contexts other than those described above in §4.2. This is surprising because The standard explanation of the presence of [o] in this context has to do with analogy between the first person singular and third person plural forms of the verb 'to be' (Maiden 1995: 130-131; Rohlfs 1968: 255) . In Latin, the inflectional morpheme for the first person singular form of the verb is /o/: /am+o/ 'I love'. This vowel was generalized to all first person singular forms, even if the (irregular) Latin form originally did not have one (13a). The third person plural form of the verb 'be' was segmentally similar to the first person singular form, and, because of this, the [o] of the first person singular was extended to the third person plural (13b). While this explanation successfully accounts for this case, the phenomenon of [o]-paragoge is much more extensive. Other contexts in which a non-etymological
[o] is inserted in final position include the lo allomorph of the masculine singular definite article in Italian (see Repetti 2008 for discussion), and many pronominal clitic forms in northern Italian dialects (see Cardinaletti & Repetti 2007 , 2008 (Bertoletti 2003 , Loporcaro 2002 , Zamboni 1988 . The use of final [o] in masculine singular nouns and adjectives might be accounted for as above in §4.2; however, we cannot invoke that morphological explanation to account for paragogic [o] with infinitives and adverbs. Bertoletti (2003) suggests that this phenomenon is purely phonetic, suggesting perhaps that the final [o] does not have a morphological function; however, he does not address the issue of the quality of the final vowel. Zamboni (1988: 250) surmises that there might be «morphological reasons» for the use of [o] in these contexts, but he does not elaborate on this topic.
Why is paragogic [o] used in these contexts? The phonetic explanation suggested above in §4.1 for final [e]-epenthesis -namely, that the vocalic element produced as part of the final consonant release is interpreted as [e] -cannot account for these cases since the vocalic element produced word-finally in post-consonantal position is most similar to a front vowel, not a back rounded vowel. In Cardinaletti & Repetti (2007 , 2008 a morphological explanation was proposed, which I adopt and expand upon here. Word-final position is a morphologically salient position in Romance languages, and word-final vowels are interpreted morphologically (Ferrari 2005) . In order to allow for a neutral (or non-) interpretation of the wordfinal epenthetic vowel, the least marked vowel is used: [o] . Final [o] is the vocabulary item least specified in morphological features, the 'elsewhere' item, «the morphological free and neutral vowel» (Zamboni 1988: 254) . Let us take the noun system as an example. If we assume a markedness hierarchy in which feminine is more marked than masculine, and plural is more marked than singular (Battistella 1990) , we see that [o] is consistently associated with the least marked categories. In the inflected classes of nouns, the [o] suffix in nouns is only associated with masculine gender and singular number, both unmarked categories. 19 On the other hand, final [i] (the «default» epenthetic vowel) marks plurality in both masculine nouns (capi 'heads', cani 'dogs') and feminine nouns (chiavi 'keys', ali 'wings'), and final [e] (the paragogic vowel used productively in some varieties of Italian today) is associated with feminine nouns, both singular (chiave 'key') and plural (case 'houses') (as well as masculine singular nouns: cane 'dog'). 20 Examples of final [o] which does not play a role in the inflection of the word in Italian include gerunds (parlando 'talking'), past participles (ho parlato 'I have spoken'), adverbs (poco 'a bit', molto 'very', tanto 'a lot', presto 'soon', dopo 'later', lento 'slowly'), quantifiers and indefinite pronouns and adjectives (altro 'other', uno 'one', ciascuno 'each one', tutto 'all', qualcuno 'some one', tanto 'a lot', poco 'a little', molto 'a lot'), negative pronouns and adjectives (nessuno 'no one'), and the predicate clitic pronoun lo, as in Maria è simpatica, e anche Giovanna lo è 'Maria is nice, and so is Giovanna' (Cardinaletti & Repetti 2007 , 2008 . 21 The proposal that the quality of the paragogic vowel is influenced by morphological considerations conflicts with Consistency of Exponence, one of the principles underlying the Theory of Gen in Optimality Theory (McCarthy & Prince 1993: 20-21) . 22 Consistency of Exponence constrains the morphology-phonology relationship so that, among other things, a morphological affiliation of an epenthetic segment is forbidden. In other words, an epenthetic segment posited by Gen will be part of a prosodic constituent, but it will not have a morphological affiliation. However, there is a growing body of literature which shows that epenthetic material can have a morphological interpretation (Kurisu 2001) and that the quality of an epenthetic element can be influenced by morphological considerations (Kavitskaya 2005 , Paradis & Prunet 1989 , Rice 2003 , Tranel & Del Gobbo 2002 , Vanelli 1992 , and others). Kurisu (2001: 34) shows that schwa epenthesis in Upriver Halkomelem denotes continuative aspect; Kavitskaya (2005) reports that in Czech borrowed nouns that are phonotactically acceptable may nonetheless be assigned a final nonetymological [a] so as to be assigned to a particular declension class; Paradis & Prunet (1989: 334) claim that epenthesis of [u] and [i] in Fula is «morphologi-cally conditioned»; Rice (2003) argues that in Norwegian dialects epenthesis with imperatives ending in a cluster of rising sonority is influenced by morphology; Tranel & Del Gobbo (2002) and Vanelli (1992) argue that the lo allomorph of the Italian masculine singular definite article derives from /l/ through the insertion of a special epenthetic vowel, [o] , whose quality is morphologically influenced.
The proposal suggested here (adopted from Cardinaletti & Repetti 2007 , 2008 ) is in line with these studies. In particular, I propose that final [o] is used in these contexts specifically because it is morphologically neutral, «the vowel with the lowest information content» (Hume & Bromberg 2005: 3) in word-final position. 20. Ferrari (2005: 150) Walker & Feng (2004) and others.
Another vowel, such as [i] , that is morphologically marked, is, for this reason, not used in this context. In the next section I support this proposal with data from compounds and affixed words.
Linking elements in compounds and affixoids
Relevant to the discussion of epenthetic vowel quality is the question of «linking elements» in compounds 23 and affixoids. 24 In Italian an [i] or [o] linking vowel may be used between the two elements of a compound and before/after an affixoid.
We begin with a discussion of compounds in Italian (Bisetto 2004 , De Dardel & Zamboni 1999 , Iacobini 2004a , Peperkamp 1997 , Scalise 1992 , Zamboni 1990 [i] : fruttivendolo 'greengrocer' < frutta 'fruit' + vendolo 'salesperson' (although this is not an independent word, cf. also erbivendolo 'greengrocer' < erba 'herb' + vendolo, pescivendolo 'fish monger'< pesce 'fish' + vendolo). This linking element was used in Classical Latin compounds: caprimulgus 'goatmilker', uiniuorax 'wine guzzling' (Maiden 1995: 183) , and is more common in southern Italian dialects than in Italian (Zamboni 1990 ). On the other hand, productive compounding utilizes [o] as a linking element (see (15b)). Some compounds allow both linking elements, although the form with [o] seems to be the more common one: altipiano/altopiano 'plateau'. 25 Similar to compounds, linking elements are used with prefixoids and suffixoids (Dressler & Merlini Barbaresi 1991 , Iacobini 2004a , 2004b , Thornton 1996 . Affixoids of Latin and Greek origin come with their own lexically specified vowels, [i] and [o], respectively. 26 23. For a list of languages which utilize linking elements in compounds, see Linguist List (1999) . 24. 'Affixoid' refers to a prefix or suffix derived from a Latin or Greek word. 25. Thornton (pc) points out that altipiano is a back-formation from the plural form with double plural marking: altipiani. 26. The suffix -metro, of Greek origin, uses both linking vowels: acidimetro 'acid meter', salinometro 'salinity measurer', parchimetro/parcometro 'parking meter'. With compounds, prefixoids, and suffixoids, the [o] linking element is more productively used than [i] . Migliorini (1963) suggests that it is 'an imitation' of the -o-from Greek, but I propose that this is another example of the use of [o] in a morphologically salient position when a neutral suffix is needed.
Conclusions
In conclusion, we have seen that there is no single vowel that can clearly be identified as the epenthetic vowel in Italian. We find [i] (word, prefix) when no inflectional interpretation is needed; note that this [o] is different from the one above
The lack of consistency in the epenthetic vowels used in different contextsthe phonological default vowel is [i], the vocalic element following the release of 27. For vowel-vowel sequences in Italian, see Garrapa (2009 (Harris 1992: 82) .
In this paper, we have seen that there is no single epenthetic vowel in Italian. Through an in-depth study of recent and historical loan word integration we have determined that the choice of the inserted vowel is influenced not only by phonology, but by phonetics and morphology as well.
